Over the range 0-40% COHb saturation the mean error was 0-67 % COHb (SD 0 65). It is considered that the accuracy of the method is more than sufficient for measurement of both the high COHb levels found in clinical situations and the lower COHb saturation resulting from exposure to urban air and cigarette smoking.
The spectrophotometric method of Commins and Lawther (1965) for the determination of carboxyhaemoglobin (COHb) has been severely criticized in a recent Air Pollution Control Administration (APCA) publication (National Air Pollution Control, 1970) . This laboratory has been concerned with various aspects of the physiology, pathology, and epidemiology of carbon monoxide (CO) for the past five years. In that time about 4 000 estimations for COHb by the method of Commins and Lawther have been carried out and we have no reason to believe that such criticisms could be valid.
Thcr-have been several reviews of available methods for COHb estimation (Douglas, 1962; Coburn, Danielson, Blakemore, and Forster, 1964; Gramer, 1961; Blackmore, 1970 Commins and Lawther's method of COHb measurement the blood sample (which may be taken from a finger prick) is dissolved in 10 ml of 0-04% ammonia solution. The solution is divided into two halves, and oxygen is bubbled through one half to convert any COHb into O2Hb. The concentration of haemoglobin is indicated by the difference between the optical density of the oxygenated sample at 575 nm and at 559 nm (the wavelengths of maximum and minimum absorbances respectively of O2Hb). This value is designated d. The concentration of COHb is indicated by the difference between the optical density of the COHb and that of the equivalent amount of O2Hb, the sample containing COHb being placed in the sample beam and the oxygenated sample in the reference beam. This value, designated h, is measured near the peak absorbance for both COHb and O2Hb at 420-2 nm, with the baseline at 414 nm and 426 nm respectively.
The limiting value of haemoglobin concentration, which is the maximum concentration allowing sufficient transmission of light, must first be found for the particular spectrophotometer used. In the present study, a Beckman DB-G grating spectrophotometer with a tungsten lamp as source was used for all measurements. A series of mixtures of air and carbon monoxide was prepared in plastic Douglas bags by diluting known volumes of pure carbon monoxide with air from a high pressure cylinder (Hawkins, 1967 (1) (COHb) = M(O2Hb) Pco P02 where (COHb) and (O2Hb) are the concentrations of the haemoglobin compounds expressed in the present study as percentage saturation, and M is the relative affinity constant taken as 210 (Sendroy, Liu, and van Slyke, 1929 'Solutions of O2Hb and COHb of known composition cannot be prepared by mixing the corresponding proportions of oxygenated and carboxygenated solutions of blood, because the haemoglobin solution saturated with CO contains dissolved uncombined gas as well as COHb' (p. 141).
In order to produce a solution containing 100% COHb and no dissolved CO it is necessary to bubble CO through whole blood (not a solution of haemoglobin) and then to remove the dissolved CO by further shaking the blood in a tonometer with fresh room air for a short period (about 5 min). This results in the removal of the excess dissolved gas but does not result in any appreciable reduction in the COHb. Interference from reduced haemoglobin is not a problem in this method. The blood sample is prepared in 0-04% ammonium hydroxide solution. As this is alkaline, the O2Hb dissociation curve is shifted so far to the left that all of the haemoglobin which is not COHb (or one of the other non-oxygen carrying forms) becomes 02Hb at a relatively low Po2. In fact, the pH of the blood-ammonia solutions is about 9 7 and at this pH the haemoglobin would be fully saturated at a Po2 of less than 10 mmHg. The Po2 of the ammonia solution after being prepared with boiled distilled water is usually about 30 to 40 mmHg, which is well in excess of that required to ensure that no reduced haemoglobin remains in the solution.
The above conclusion can be confirmed experimentally by determination of the total absorption spectrum of a venous blood sample (originally containing about 5000 reduced haemoglobin) made up in the 0.04 % ammonia solution. The results show no evidence of the presence of reduced haemoglobin and no change in the spectrum after bubbling oxygen through the solution for 5 minutes.
The conclusion in the APCA publication was that spectrophotometric methods are unsuitable for the measurement of low levels of COHb. However, the results of the present evaluation show that the method of Commins and Lawther is quite suitable for the measurement of both high and low concentrations of COHb with excellent accuracy within the range 0-40 % COHb. There is little evidence after prolonged use of the method that the criticisms have any foundation. It is considered to be a useful technique for measurement of COHb levels resulting from exposure to the urban atmosphere and from cigarette smoking, and should not be limited to rough clinical diagnosis as the author of the critique suggests.
